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Please enter the following amendments to claims 1, 15, 21, 27, 31, and 32 after final: 



L (Amended) A method of detecting upstream signal transmission quality of a cable 
modem on a cable modem network having a plurality of cable modems, the method comprising: 

assigning a first time slot to the cable modem in which the cable modem can transrnit 
data upstream; 

reserving a second time slot for transmitting data upstreanii unassigned to any cable 
modem on the cable modem network; 

informing an FFT generator of the first time slot and of the second time slot; 

generating one or more FFT measurements of an upstream spectrum during the first time 
slot when the cable modem can transmit iipstream and the second time slot when no cable 
modem on the network is transmitting upstream; and 

comparing FFT measurements of the first time slot with FFT measurements of the second 
time slot thereby detecting xmdesirable noise created by the cable modem. 




15. (Twice Amended) A cable modem termination system (CMTS) which can issue time 
slots for upstream transmission by individual cable modems on a cable modem network having a 
plurality of cable modems, the CMTS capable of detecting faulty cable modems, the CMTS 
comprising: 

an upstream receiver and demodxilator capable of receiving an upstream signal; 

a Fast Fourier Transform (FFT) engine capable of performing FFT measurements on the 
upstream signal and storing the FFT measurements; and 

a processor for performing computations on tb& FFT measurements and communicating 
data, wherein the data relates to noise levels of the upstream signal at predetermined times, 
wherein the predetemiined times correspond to 

a first time when a cable modem is transmitting data upstream, and 

a second time when no data is being transmitted upstream. 
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2 1 , (Amended) A method of detecting a fatilty cable modem in a cable television 
plant having a pluiality of cable modems, the method comprising: 

taking a first FFT measurement of an upstream spectrum, creating a first frequency- 
power spectrxxm, at a time when a cable modem is transmitting data upstream; 

taking a second FFT measurement of the upstream spectrum, creating a second 
frequency-power spectrum, at a time when no data is being transmitted upstream by any of the 
plurality of cable modems in the cable television plant; 

calculating a power-difference between the first FFT measurement and the second FFT 
measurement; and 

utilizing the power-difiference to determine \i^^ether the cable modem is faulty. 



27. (Amended) A method of detecting faulty roodems in a network employing 
multiple channels, separated in frequency to allow modems to transmit data, the method 
comprising: 

for a selected modem transmitting data in a frequency channel, comparing extra-channel 
noise outside the fi^uency channel when it is transmitting data wifli a noise floor outside the 
frequency channel when neither the selected modem nor any other modem on the network is 
transmitting data; and 

if the difference between the extra-channel noise when the modem is transmitting and 
when the modem is not transmitting is greater than a predetermined threshold, disabling the 
selected modem. 



3 1 . (Amended) A computer program product for detecting upstream signal 
transmission quality of a cable modem on a cable modem network having a plurality of cable 
modems, the computer program product comprising: 

a computer code that assigns a first time slot to the cable modem in which the cable 
modem can transmit data upstream; 

a computer code that creates a second tune slot for transmitting data upstream, 
unassigned to any cable modem on the cable modem network; 
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APPENDIX - CLEAN VERSION OF PENDING CLAIMS 

1. (Amended) A method of detecting upstream signal transmission quality of a cable 
modem on a cable modem network having a plurality of cable modems, the method comprising: 

assigniitg a jBxst time slot to the cable modem in which the cable modem can transmit 
data xrpstream; 

reserving a second time slot for transmitting data upstream, unassigned to any cable 
modem on tlie cable modem network; 

infbmiing an FFT generator of the first time slot and of the second time slot; 

generating one or more FFT measurements of an upstream spectrum during the first time 

slot when the cable modem can transmit upstream and the second time slot when no cable 

modem on the network is transmitting upstream; and 

f 

comparing FFT measurements of the first time slot with FFT measurements of the second 
time slot thereby detecting undesirable noise created by the cable modem. 

2. A method as recited in claim 1 further comprising informing the upstream 
receiver of tiie first time slot and the second time slot. 

3. (Amended) A method as recited in claim 1 wherein a Media Access Control unit 
assigns tiie first time slot and reserves the second time slot. 

4. A method as recited in claim 1 wherein the FFT measurements are of the entire 
upstream spectrum. 

5. A method as recited in claim 1 wherein generating one or more FFT 
measurements of an upstream spectrum further includes creating one or more fi-equency-power 
spectrum graphs, 

6. A method as recited in claim 1 wherein comparing FFT measurements of the first 
time slot with FFT measurements of the second time slot further includes calculating the 
difference between two FFT measurements. 

7. A method as recited in claim 6 wherein calculating the difference between two 
FFT measurements fiuthcr includes taking the difiference between the power level of a first FFT 
point in a first FFT measurement and the power level of a corresponding FFT point in a second 
FFT measurement. 
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8. A metbiod as recited in claim 1 wherein comparing FFT measurements of the first 
time slot with FFT measurements of the second time slot further includes creating a power- 
difference FFT measurement. 

9- A method as recited in claim 1 further comprising incrementing a sampling 
counter after every second FFT measurement and using the sampling coxmter to determine 
whether more FFT measurements are needed, 

10. A method as recited in claim 6 ftirther including calcxilating an average difference 
of a plurality of differences between two FFT measurements. 

11. A method as recited in claim 1 further comprising calculating power dififerences 
betweeu the FFT measurement taken during the first time slot and tiie FFT measurements taken 
during the second time slot 

12. A method as recited in claim 1 1 further comprising detemining whether any of 
the power differences are greater than a predetemained threshold power ratio. 

13. (Amended) A method as recited in claim 12 further comprising ioforming a 
Media Access Control unit to not assign a time slot to the cable modem if any of the power 
differences are greater than the predetermined threshold power ratio. 

14- A method as recited in claim 1 1 wherein calculating power differences further 
includes calculating power differences between pairs of corresponding FFT points taken from 
FFT measurements of the first time slot and FFT measurements of the second time slot, 

15. (Twice Amended) A cable modem termination system (CMTS) which can issue time 
slots for ij^stream transmission by individual cable modems on a cable modem network having a 
plxnality of cable modems, the CMTS capable of detecting faulty cable modems, the CMTS 
comprising: 

an upstream receiver and demodulator capable of receiving an upstream signal; 

a Fast Fourier Transfonn (FFT) engine capable of performing FFT measurements on the 
upstream signal and storing the FFT measurements; and 

a processor for performing conq)utations on the FFT measurements and communicating 
data, wherein the data relates to noise levels of the upstream signal at predetermined times, 
wherein the predetermined times correspond to 

a first time when a cable modem is transmitting data upstream, and 

Application No: 09/325,534 14 
AttyDkt CISCP085/799 

Received from <> at 10/22/02 6:34:05 PM [Eastern Daylight Time] 





OCT. 22. 2002 3:43PM 



NO. 387 



P. 17 



a secoixd time when no data is being transmitted upstream. 

16. A CMTS as recited in claim 15 furtter coir^rising: 
an anti-alias filter including a low-pass filter; and 

an analog/digital converter capable of converting an analog signal to a digital signal. 

17, A CMTS as recited in claim 15 whereia the FFT engine further includes a field 
programmable gate array (TPGA) configured to perform an FFT. 

18, A CMTS as recited in claim 17 wherein the FPGA finther includes a processor 
interface for communicating data to a processor. 

19. A CMTS as recited in claim 15 wherein the FFT engine further comprises 
memory units for storing twiddle factors and intermediate data for use in an FFT measurements 

20, A CMTS as recited in claim 1 5 wherein the FFT engine is located outside a 
headend of a cable television plant. 

21, (Amended) A method of detecting a faulty cable modem in a cable television 
plant having a plurality of cable modems, the method comprising: 

taking a first FFT measxirement of an upstream spectrum, creating a first firequency- 
power spectrum, at a time when a cable modem is transmitting data upstream; 

taking a second FFT measurement of the upstream spectrum, creatiag a second 
iSrequency-power spectmm, at a time when no data is being transmitted upstream by any of the 
plurality of cable modems in the cable television plant; 

calculating a power-difference between the first FFT measurement and the second FFT 
measurement; and 

utilizing the power-difference to determine whether the cable modem is faulty. 

22. A method as recited in claim 21 further comprising allocating a dummy time slot 
in which no data is transmitted upstream in the cable television plant. 

23. A method as recited in claim 21 further comprising infonning an FFT generator 
of tibie time when no data is being transmitted upstream and of the time when a cable modem is 
transmitting data upstream. 



ApplicarionNo: 09/325,534 
AttyDkt CISCP085/799 



15 



Received from <> at 10/22/02 6:34:05 PM [Eastern Daylight Time] 



OCT. 22. 2002 3:43PM 



NO. 387 P. 18 



24. A method as recited in claim 21 wherein calculating a power-difference further 
comprises calculating the difference between corresponding FFT points in the first fiequency- 
power spectrum and in the second fi^uency-power spectrum. 

25. A method as recited in claim 2 1 wherein utilizing the power-difference to 
detennine wheth^ the cable modem is faulty further comprises comparing the power-difference 
with a threshold power level. 

26. A method as recited in^ claim 25 wherein the threshold power level is 1 5 dB for 
QPSK modulation and 25 dB for QAM16 modulation. 

27- (Amended) A method of detecting fealty modems in a network employing 
multiple channels, separated in frequency to allow modems to transmit data, the method 
comprising: 

for a selected modem transmitting data in a frequency chaimel, comparing extra-channel 
noise outside the frequency channel when it is transmitting data with a noise floor outside the 
frequency channel when neidaer the selected modem nor any other modem on the network is 
transmitting data; and 

if the difference between the extra-channel noise when the modem is transmitting and 
when the modem is not transmitting is greater than a predetermined threshold, disabling the 
selected modem. 

28. A mediod as recited in claim 27 wherein comparing the extra-channel noise is 
performed by comparing frequency-power spectrums at two different predetermined times 
known to correspond to times when the selected modem is transmitting and when the selected 
modem is not transmitting, respectively, 

29. A method as recited in claim 27 wherein the network is a cable television plant 
and tiie modems are cable modems. 

30. A method as recited in claim 27 wherein the predetermined threshold is 15 dB for 
QPSK modulation and 25 dB for QAM16 modulation. 

3 1 . (Amended) A computer program product for detecting upstream signal 
transmission quality of a cable modem on a cable modem network having a plurality of cable 
mo d e m s, the computer program product comprising: 

a computer code that assigns a first time slot to the cable modem in which the cable 
modem can transmit data upstream; 
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a computer code that creates a second time slot for transmitting data upstreanx, 
tmassigned to any cable modem on the cable modem network; 

a coroputer code that informs an FFT generator of the first time slot and of the second 
time slot; 

a computer code that generates one or more FFT measurements of an upstream spectnmi 
during the first time slot when the cable modem can transmit i^jstream and the second time slot 
when no cable modem on the network is transmitting upstream; 

a computer code that compares FFT measurements of the first time slot with FFT 
measurements of the second time slot thereby detecting undesirable noise created by the cable 
modem; and 

a computer-readable medium ttiat stores the computer codes. 

32. (Amended) A computer program product for detecting faulty modems in a 
network emplojong multiple channels, separated in frequency to allow modems to transmit data, 
the computer program product comprising: 

a computer code that compares, for a selected modem transmitting data in a frequency 
channel, extra-channel noise outside the frequency channel when the selected modem is 
transmitting data with a noise floor outside the frequency channel when neither the selected 
modem nor any other modem on the networic is transmitting data; 

a computer code that disables the selected modem if the difference between the extra- 
channel noise wiien the selected modem is transmitting and when the selected modem is not 
transmitting is greater than a predetermined threshold; and 

a computer-readable medium that stores the computer codes. 
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